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(57) ABSTRACT

A particularly efficient method for operating a switching yard
includes determining a position of a locomotive on an
inbound track ofthe switching yard, determining a position of
a front end of a unit to be divided facing a hump of the
switching yard relative to a unit to be divided to be pushed by
the locomotive from the inbound track to the hump, deter-
mining a distance between the locomotive and the front end of
the unit to be divided on the basis of the determined positions,
and comparing the determined distance to a reference value
for the length of the unit to be divided. A control device for a
switching yard is also provided.

14 Claims, 1 Drawing Sheet
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1
METHOD FOR OPERATING A SWITCHING
YARD AND CONTROL DEVICE FOR A
SWITCHING YARD

BACKGROUND OF THE INVENTION
Field of the Invention

In automated switching yards, units to be divided in the
form of incoming freight trains are normally uncoupled or
readied for uncoupling on an inbound track of a reception
yard in accordance with a cut list and subsequently pushed
over a switching hump by a locomotive. As a result of appro-
priate hump control it is hereby made possible to build new
trains in the destination tracks connecting to the switching
hump from the individual humped cars or blocks of cars,
which are also referred to as cuts.

In the interest of a speedy transportation of the cars or the
goods carried it is desirable for the cars to spend as short a
time as possible in a switching yard and in conjunction there-
with for the yard to operate at the greatest possible level of
efficiency. On the other hand, the opportunities for further
performance optimization in modern automatic switching
yards are limited by the fact that accidents or damage to the
switched cars or their loads, for example as a result of unac-
ceptably strong impact jolts of the cars among one another,
must also be reliably avoided under unfavorable operational
conditions.

BRIEF SUMMARY OF THE INVENTION

The object of the present invention is to specify a method
for operating a switching yard which enables an increase in
the efficiency of the yard without compromising the quality of
the switching.

This object is achieved according to the invention by a
method for operating a switching yard, wherein the position
of'a locomotive on an inbound track of the switching yard is
determined, the position of the front end of the unit to be
divided facing the switching hump is determined relative to a
unit to be divided which is to be pushed by the locomotive
from the inbound track to a switching hump of the switching
yard, the distance between the locomotive and the front end of
the unit to be divided is determined on the basis of the deter-
mined positions, and the determined distance is compared
with a reference value for the length of the unit to be divided.

It should be noted that the first and the second step of the
method according to the invention, in other words the deter-
mination of the position of the locomotive or of the front end
of'the unit to be divided can also be performed in reverse order
or also simultaneously.

The method according to the invention is based on the
awareness that in the region of the inbound track a knowledge
of““gaps” between the locomotive and the front end of the unit
to be divided facing the switching hump which is to be pushed
by the locomotive from the inbound track to the switching
hump of the switching yard enables an improvement in the
operational procedures and associated therewith an improve-
ment in the efficiency of the switching yard. Corresponding
gaps can generally arise on the one hand in the context of
uncoupling the units to be divided; on the other hand it is also
possible that (temporary) gap formation occurs only during
the advancement operation, in other words while the unit to be
divided is being pushed by the locomotive from the inbound
track toward the switching hump. This is caused in particular
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2

by impacts between the individual cars or blocks of cars of the
unit to be divided and also differing running characteristics of
the cars or blocks of cars.

A determination as to whether or not corresponding gaps
are present and how large said gaps are in total where appli-
cable is performed according to the invention in that the
distance between the locomotive and the front end of the unit
to be divided is determined and subsequently compared with
a reference value for the length of the unit to be divided. By
preference the distance determined between the locomotive
and the front end of the unit to be divided corresponds in this
case within measurement tolerances to the reference value for
the situation in which there are no gaps within the unit to be
divided and the locomotive has moved up completely to the
rear end of the unit to be divided. In this situation, depending
on the respective concrete realization, in other words in par-
ticular on the manner in which the position of the locomotive
and also the position of the front end of the unit to be divided
are determined, corrections may be applied where applicable,
such as for taking buffer overhangs into consideration.

A ftrain length made available or previously notified by a
scheduling system of the switching yard can for example be
used as the reference value for the length of the unit to be
divided. Alternatively, it is however basically also conceiv-
able that the length of the unit to be divided is for example
measured upon entry of the still coupled unit to be divided
into the inbound track and the corresponding measurement
value is subsequently used as the reference value for the
length of the unit to be divided.

The knowledge obtained by the method according to the
invention relating to the presence or absence of gaps can on
the one hand be used in order to optimize the pushing together
of the unit to be divided, as a result whereof impact jolts
between the individual cars or blocks of cars of the unit to be
divided can advantageously be avoided or reduced. On the
other hand, in the event that the comparison yields the result
that no gaps are (any longer) present an increased approach
speed toward the switching hump is possible for the locomo-
tive and thereby for the unit to be divided.

The method according to the invention can already be
performed as the locomotive approaches the unit to be divided
or also while the locomotive and also the unit to be divided are
approaching the switching hump. By preference the method
according to the invention is performed continuously or cycli-
cally here in order to also enable detection of changes in the
distance between the locomotive and the front end of the unit
to be divided. This means that it is possible on the one hand to
ascertain that gaps which may be present initially within the
unit to be divided have closed during the further course of
events. In addition, this does however also mean that it is
possible to detect the situation where starting from a gap-free
or gapless state gaps arise within the unit to be divided or
between the unit to be divided and the locomotive during the
course of the further switching activity.

The overall result achieved by this means is thus an
increase in the efficiency of the switching yard to the effect
that the time required in order to advance the unit to be
divided from the inbound track onto the hump track or to the
switching hump can be reduced. This is advantageously done
whilst maintaining or where appropriate even improving the
quality of switching to the effect that by taking into consid-
eration gaps within the unit to be divided or between the unit
to be divided and the locomotive impact jolts can be avoided
or reduced with regard to their strength and/or number.

Furthermore, the method according to the invention has the
advantage that comparatively few measuring devices are
required in the region of the inbound track in order to imple-
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ment the method. The reason for this is that the comparison of
the distance between the locomotive and the front end of the
unit to be divided with the reference value for the length of the
unit to be divided enables a general statement regarding
whether or not there are gaps between the individual cars or
blocks of cars of the unit to be divided or between the unit to
be divided and the locomotive.

By preference the method according to the invention can be
developed in such a manner that a control signal is generated
for the locomotive by taking into consideration the result of
the comparison. By means of the control signal it is advanta-
geously possible in this case, on the basis of the result of the
comparison of the distance between the locomotive and the
front end of the unit to be divided with the reference value for
the length of the unit to be divided, to indirectly or directly
influence the driving behavior of the locomotive.

In accordance with a further particularly preferred embodi-
ment of the method according to the invention the speed of the
locomotive is controlled in this case by means of the control
signal. This means that in particular in the case of automati-
cally controlled locomotives it is possible to directly influ-
ence the speed of the locomotive by means of the control
signal. In this situation the speed of the locomotive can for
example be increased if the comparison of the determined
distance with the reference value for the length of the unit to
be divided yields the result that there are no gaps present
either between the locomotive and the unit to be divided or
within the unit to be divided.

In addition or as an alternative to the aforementioned pre-
ferred development the method according to the invention can
advantageously also be implemented in such a manner that
the control signal is output on a display device. This is advan-
tageous in particular for those cases in which the locomotive
is controlled entirely or partially by switchmen. By outputting
the control signal on the display device it is for example
possible to output information about the result of the com-
parison of the determined distance with the reference value
for the length of the unit to be divided. In addition or as an
alternative thereto, it is for example also possible to display a
recommendation with regard to an increase or reduction in the
speed of the locomotive.

It should be noted that the display device can be arranged in
or on the locomotive. In this case it is thereby possible by
means of the control signal or the output thereof to convey
information to a switchman located on the locomotive. As an
alternative thereto, it is however also conceivable that the
locomotive is controlled by means of a remote control facility
arranged outside the locomotive and the display device is
designed as part of the remote control device or as a supple-
mentary component for said remote control facility.

In the context of the method according to the invention the
determination of the position of the locomotive can basically
take place in any desired already known manner.

By preference the method according to the invention is
developed in such a manner that the position of the locomo-
tive is determined relative to a reference position, in particular
in the form of the position of a balise. This offers the advan-
tage that by determining the position of the locomotive rela-
tive to a reference position it is possible carry out an exact
position determination in a comparatively simple manner, in
which case in particular the need for an absolute position
determination is avoided. It is therefore conceivable for
example that the position of the locomotive is determined by
using a track free length measurement to determine the dis-
tance between the locomotive and an insulated rail joint or a
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corresponding measuring device on the track. In this situation
the known position of an insulated rail joint thereby serves as
a reference position.

The use of the position of a balise as a reference position is
regarded as particularly advantageous because corresponding
balises are often already disposed in the region of the inbound
tracks of switching yards. Because the position of the balise
on the track is known and constant it can be used as a refer-
ence position for determining the position of the locomotive.
Locomotives thus generally provide distance meter readings
on a continuous basis, which can be acquired for example by
means of distance meter pulse generators, from which the
position of the locomotive on the inbound track can be deter-
mined taking into consideration the distance meter reading on
reaching the balise and also the known position of the balise.

Different forms of embodiment can also be realized in the
context of the method according to the invention in respect of
the determination of the position of the front end of the unit to
be divided. The determination of said position could thus take
place for example in radar-based fashion depending on the
particular circumstances.

In accordance with a further particularly preferred embodi-
ment the method according to the invention is designed in
such a manner that the position of the front end of the unit to
be divided is determined by using a track free length mea-
surement to determine the distance between the frontmost
axle of the unit to be divided facing the switching hump and
an insulated rail joint. This is advantageous because it means
that a determination of the position of the front end of the unit
to be divided is possible in a comparatively simple, already
known manner. By preference the insulated rail joint or the
associated measuring device is in this case provided on the
respective inbound track prior to the first junction switch of a
reception yard having a plurality of inbound tracks. Methods
for track free length measurement are known for example
from the German patent applications DE3127 672 A1,DE 43
05 514 A1 and DE 101 23 433 Al.

By preference the method according to the invention can
also be designed in such a manner that the distance between
the locomotive and the rear end of the unit to be divided facing
away from the switching hump is additionally determined. In
this situation a corresponding distance determination can be
performed for example by means of a sensor device arranged
on the locomotive in accordance with already known meth-
ods. By using an additional determination of the distance
between the locomotive and the rear end of the unit to be
divided facing away from the switching hump it is advanta-
geously possible to obtain a statement as to the extent to
which possible gaps affect the unit to be divided itself or else
the region between the locomotive and the unit to be divided.
By this means it is for example already possible to obtain
reliable information as to whether or not the unit to be divided
itself contains gaps as the locomotive approaches the unit to
be divided.

The invention furthermore relates to a control device for a
switching yard.

With regard to the control device, the object of the present
invention is to specify a control device for a switching yard
which enables an increase in the efficiency of the yard without
compromising the quality of the switching.

This object is achieved according to the invention by a
control device for a switching yard, having a first measuring
device for determining the position of a locomotive on an
inbound track of the switching yard, a second measuring
device which is designed for determining the position of the
front end of the unit to be divided facing the switching hump
relative to a unit to be divided to be pushed by the locomotive
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from the inbound track to a switching hump of the switching
yard, and an evaluation device for determining the distance
between the locomotive and the front end of the unit to be
divided on the basis of the determined positions and also for
comparing the determined distance with a reference value for
the length of the unit to be divided.

The advantages of the control device according to the
invention correspond to those of the method according to the
invention such that the corresponding foregoing descriptions
should be referred to in this regard. The same applies in
respect of the preferred developments of the control device
stated in the following in relation to the corresponding pre-
ferred developments of the method according to the invention
such that the respective foregoing descriptions should also be
referred to in this regard.

By preference the control device according to the invention
can be embodied in such a manner that the evaluation device
is designed to generate a control signal for the locomotive
taking into consideration the result of the comparison.

In accordance with a particularly preferred development
the control device according to the invention is designed in
such a manner that the speed of the locomotive is controlled
by means of the control signal.

By preference the control device according to the invention
can also be implemented in such a manner that the control
device is designed to output the control signal on a display
device.

In accordance with a further particularly preferred embodi-
ment of the control device according to the invention the first
measuring device is designed for determining the position of
the locomotive relative to a reference position, in particular in
the form of the position of a balise.

By preference the control device according to the invention
can also be developed in such a manner that the second
measuring device is designed such that the position of the
front end of the unit to be divided is determined by using a
track free length measurement to determine the distance
between the frontmost axle ofthe unit to be divided facing the
switching hump and an insulated rail joint.

In accordance with a further particularly preferred embodi-
ment the control device according to the invention is addi-
tionally designed in order to determine the distance between
the locomotive and the rear end of the unit to be divided facing
away from the switching hump.

BRIEF DESCRIPTION OF THE SINGLE VIEW
OF THE DRAWING

The invention will be described in detail in the following
with reference to an exemplary embodiment. To this end, the

FIGURE shows a schematic diagram with an exemplary
embodiment of the control device according to the invention
by way of explanation of an exemplary embodiment of the
method according to the invention.

DESCRIPTION OF THE INVENTION

A locomotive 10 in the form of a switcher locomotive can
be seen in the FIGURE. The locomotive 10 is located on an
inbound track 100 of a switching yard together with freight
cars 20 and 30 and also a car group consisting of two coupled
freight cars 40 and 50. The freight cars 20, 30, 40 and 50
together form a unit to be divided 60 which is to be pushed by
the locomotive 10 from the inbound track 100 in a switching
direction R indicated by an arrow to a switching hump of the
switching yard. The objective in this case is to assemble the
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6

freight cars 20, 30, 40, 50 of the unit to be divided 60 to build
new trains by means of the switching yard or the humpyard
thereof.

A gap 11 can be seen between the locomotive 10 and the
freight car 20 in the FIGURE. Furthermore, there are also
gaps 12 and 13 within the unit to be divided 60. In order to be
able to take corresponding gaps 11, 12, 13 into consideration
and avoid impact jolts between the freight cars 20,30, 40 and
50 of the unit to be divided 60 in the context of the locomotive
10 approaching the unit to be divided 60 and also in the
context of the locomotive 10 and also of the unit to be divided
60 advancing to the switching hump in particular with regard
to the speed control of the locomotive 10, in the context of the
described method the distance d between the locomotive 10
and the front end of the unit to be divided 60 facing the
switching hump, in other words the front end of the freight car
50 in the switching direction R, is determined.

In the context of the exemplary embodiment described, to
this end the position of the locomotive 10 on the inbound track
100 of the switching yard is determined relative to a reference
position in the form of the position of'a balise 110. On the part
of'the locomotive 10 this is done by detection of passing over
the balise 110 and on the basis of said known reference
position the respective distance d1 to the balise 110 and
thereby the respective position pl of the locomotive 10 on the
inbound track 100 is determined by means of a distance
meter, in other words for example a tachometer. By prefer-
ence the locomotive 10 continuously or cyclically provides
distance meter readings in this case, from which the position
pl of the locomotive 10 on the inbound track 100 can be
determined by taking into consideration the distance meter
reading on passing over the balise 110.

The position p1 of the locomotive 10 determined in such
manner by an on-board first measuring device 11, which in
accordance with the foregoing descriptions can for example
comprise a distance meter or distance meter pulse generator,
is conveyed by the first measuring device 11 to an on-board
transmission device 12 and is transmitted by the latter in
radio-based fashion using an on-board antenna 13 by way of
a wireless communication link 140 to an evaluation device
130 of a control device of the switching yard.

In a further method step the position p2 of the front end of
the unit to be divided 60 facing the switching hump is now
determined. This can be done for example in such a manner
that the distance between the frontmost axle of the unit to be
divided 60 facing the switching hump and an insulated rail
joint or a second measuring device 120 is determined by using
a track free length measurement. The determination of said
distance d2 makes it possible by taking into consideration the
known position of the insulated rail joint or of the second
measuring device 120 to precisely determine the position p2
of the front end of the unit to be divided 60 with compara-
tively little effort. The corresponding measurement result is
conveyed by the second measuring device 120 by way of a
wired communication link 150 likewise to the evaluation
device 130.

From the positions pl and p2 received the evaluation
device 130 determines the distance d between the locomotive
10 and the front end of the unit to be divided 60. By means of
a comparison of the determined distance d with a reference
value taken for example from a notification by a scheduling
system it is possible in this case for the evaluation device 130
to make a statement as to whether or not there are gaps
between the locomotive 10 and the front end of the unit to be
divided 60. If a measurement of the distance 11 between the
locomotive 10 and the rear end of the unit to be divided 60, in
other words the end of the car 20 facing the locomotive 10, is
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additionally performed, a statement as to how large the gap or
the gaps is/are within the unit to be divided 60 itself is more-
over possible.

It should be noted at this point that with regard to the
determination of the positions and distances in the context of
the described method corrections can be carried out depend-
ing on the measurement methods applied in each case. With
regard to the position p1 of the locomotive 10, this applies for
example in relation to the position at which an on-board
detection device for detecting the balise 110 is arranged on
the locomotive 10, or also in relation to a known distance of a
leading edge of the buffers of the locomotive from the first
axle of said locomotive, in other words in relation to the
so-called overhang. The same also applies accordingly in
respect of the determination of the position p2 of the frontend
of the unit to be divided 60 facing the switching hump.

In accordance with the foregoing explanations, the
described exemplary embodiment of the method according to
the invention and of the control device according to the inven-
tion, which in addition to the evaluation device 130 in par-
ticular comprises the first measuring device 11 and also the
second measuring device 120, advantageously enables an
optimization of the operation of the switching yard. Thus, on
the one hand, with an awareness of gaps 12, 13 within the unit
to be divided 60 or with the knowledge that no corresponding
gaps are present an increased approach speed of the locomo-
tive 10 and also of the unit to be divided 60 toward the
switching hump is possible. It is moreover possible to opti-
mize the pushing together of the unit to be divided 60 whilst
at the same time avoiding impact jolts between the freight
cars 20, 30, 40, 50 of the unit to be divided 60. As a result, an
increase in the efficiency of the switching yard is thereby
enabled through accelerated switching in the region of the
inbound track 100, in which case an adverse effect on the
quality of switching—in the form of an increase in the num-
ber or strength of impact jolts for example—is advanta-
geously avoided at the same time.

The invention claimed is:

1. A method for operating a switching yard, the method
comprising the following steps:

determining a position of a locomotive on an inbound track

of the switching yard;

determining a position of a front end of a unit to be divided

facing a hump of the switching yard, for a unit to be
divided to be pushed by the locomotive from the
inbound track to the hump;

using an evaluation device for:

determining a distance between the locomotive and the
front end of the unit to be divided on a basis of the
determined positions;

comparing the determined distance with a reference
value for a length of the unit to be divided; and

generating a control signal for the locomotive by taking
a result of the comparing step into consideration.

2. The method according to claim 1, which further com-
prises controlling a speed of the locomotive by using the
control signal.
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3. The method according to claim 1, which further com-
prises outputting the control signal on a display device.
4. The method according to claim 1, which further com-
prises carrying out the step of determining the position of the
locomotive relative to a reference position.
5. The method according to claim 4, wherein the reference
position is a position of a balise.
6. The method according to claim 1, which further com-
prises carrying out the step of determining the position of the
front end of the unit to be divided by using a track-free length
measurement to determine a distance between a front-most
axle of the unit to be divided facing the hump and an insulated
rail joint.
7. The method according to claim 1, which further com-
prises additionally determining a distance between the loco-
motive and a rear end of the unit to be divided facing away
from the hump.
8. A control device for a switching yard, the control device
comprising:
a first measuring device configured to determine a position
of a locomotive on an inbound track of the switching
yard;
a second measuring device configured to determine a posi-
tion of a front end of a unit to be divided facing a hump
of the switching yard, for a unit to be divided to be
pushed by the locomotive from the inbound track to the
hump; and
an evaluation device:
configured to determine a distance between the locomo-
tive and the front end of the unit to be divided on a
basis of the determined positions;

configured to compare the determined distance with a
reference value for a length of the unit to be divided;
and

configured to generate a control signal for the locomotive
by taking a result of the comparison into consideration.

9. The control device according to claim 8, wherein a speed
of the locomotive is controlled by using said control signal.

10. The control device according to claim 8, which further
comprises a display device configured to display said control
signal.

11. The control device according to claim 8, wherein said
first measuring device is configured to determine said posi-
tion of the locomotive relative to a reference position.

12. The control device according to claim 11, wherein said
reference position is a position of a balise.

13. The control device according to claim 8, wherein said
second measuring device is configured to determine the posi-
tion of the front end of the unit to be divided by using a track
free-length measurement to determine a distance between a
front-most axle of the unit to be divided facing the hump and
an insulated rail joint.

14. The control device according to claim 8, wherein the
control device is additionally configured to determine a dis-
tance between the locomotive and a rear end of the unit to be
divided facing away from the hump.
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